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Non-Technical Summary
Job creation schemes (JCS) are a form of subsidised employment and aim at the stabilisation and qualification of unemployed persons with disadvantages on the labour market. They are often criticised because they lack explicit qualification of the participants and only promote jobs that are not in line with the market. Recent empirical studies of JCS in Germany have shown that the average effects for the participating individuals are negative. There may be two possible reasons for this 'ineffectiveness': On the one hand it may be due to the poor quality of programmes in conjunction with often cited stigma-and 'locking-in' effects, on the other hand inefficient allocation of participants may be the reason. Hence, negative mean impacts may not apply to all strata of the population since treatment effects are heterogeneous.
In this paper we analyse if individuals gain from participation in terms of employment. To do so, we apply matching methods to estimate the average treatment effect on the treated with respect to gender-specific and regional differences in a first step. In a second step, we examine three sources of effect heterogeneity: We start with a selection of special problem-groups of the labour market, followed by a simple indicator based on the individual's number of disadvantages (target score) to analyse whether programme effects differ corresponding to the individual labour market hindrances. At least we use the estimated participation probability to answer the question whether a higher participation probability correlates with a higher programme impact.
We use data on all participants in JCS, who have started their programmes in February 2000, and a comparison group of nonparticipants, who have been eligible for participation in January 2000 but have not participated in February.
Our results refer to December 2002. We find positive employment effects for women in West Germany, whereas the results for men in that region are insignificant. In East Germany men and women are harmed by programme participation. Our findings for the selected target groups of the labour market show that JCS do neither harm nor improve the labour market chances for most of the groups. Persons who benefit from participation are long-term unemployed men in West Germany and long-term unemployed women in both regions as well as older women and women who are hard-to-place in West Germany. Referring to the results of the target scores the expected tendency that higher impacts correlate with higher target scores is observable; unfortunately, most of the estimates are insignificant and one has to be cautious with interpretation.
The results of the stratification matching for the correlation between participation probability and programme impacts reveal no clear pattern. Even though the results could not confirm some of our hypotheses, they show that heterogeneity in treatment effects is an important topic which has to be considered accurately in further research. We also show that this might be a way to improve efficiency of ALMP and hence allocate scarce resources more effectively.
Introduction
The permanent integration into regular employment is the primary purpose of active labour market policy (ALMP) in Germany. To achieve this goal, the Federal Employment Agency (FEA) spends substantial amounts on measures like vocational training programmes (VT), job creation schemes (JCS) and special promotion for disabled people and aspirants for vocational rehabilitation. ALMP was first introduced in Germany in the late 1960s. Since then, the labour market experienced several important changes, caused by the oil price shocks during the 1970s and the growth of the labour market after the German Unification in 1990. The set of programmes was gradually adjusted to these changes. Despite these reforms and large spending on ALMP, the German labour market is still plagued by high and persistent unemployment.
Therefore, evaluating ALMP has become a major topic and was also legally anchored in the reformed legal basis for ALMP in 1998 (Social Code III). The main question to be answered is, if programmes improve the employment chances of participants.
In this paper we evaluate the effects of JCS for the participating individuals. JCS, which have been one major element of ALMP in Germany over the last years, are a form of subsidised employment and aim at the stabilisation and qualification of unemployed persons with disadvantages on the labour market. The main purpose of these programmes is the (re-)integration of unemployed persons into the first labour market. 1 Recent empirical studies of JCS for Germany have shown that the average effects for the participating individuals are negative (see for example Hujer, Caliendo, and Thomsen (2004) ). 2 The reasons for these findings have to be analysed.
One possible explanation may be the poor quality of programmes in conjunction with often cited stigma-and 'locking-in'-effects. But leaving this argument aside for a moment, the results may also come from inefficient allocation mechanisms. The central motivation in this context is that programme impacts are heterogeneous (Manski, 1997 and 2000) and therefore negative average effects may not apply for all strata of the population. As Heckman, LaLonde, and Smith (1999) point out, negative mean impacts may be acceptable if most participants benefit from participation. Abandoning the 'common effect' assumption of treatment effects and identifying the individuals who gain from the programmes is an obvious opportunity to improve their future efficiency. If we are able to identify the personal characteristics which are responsible for the effect heterogeneity in individual impacts, we can use this knowledge for a better future allocation 1 Other enacted purposes like the relief of the stock of unemployed in regions with great imbalances of the labour market are secondary only and will not be evaluated here.
2 This is also a common finding in the recent evaluation literature of ALMP programmes in Europe. Whereas ALMP were seen as a reasonable opportunity to reduce and avoid unemployment for a long time, the international experiences with the implemented programmes show a mixed picture. The majority of programmes seems to be ineffective in terms of their aimed at goals. As the overviews by Martin and Grubb (2001) for OECD countries and Calmfors, Forslund, and Hemström (2002) for Sweden clarify, ALMP are in their present design and implementation not able to achieve a lasting reduction of unemployment. of individuals to programmes. A good example is a situation where we find e.g. that a certain programme works for older participants but does not work for younger participants at all. If in the past more younger individuals have been allocated to the programme, the average effect of the programme may have been negative. However, knowing the sources of effect heterogeneity helps to achieve a better allocation of unemployed persons to programmes in the future, i.e. assign only older people in our example.
Our evaluation focuses on two main issues: First, we analyse if individuals gain on average from participation. To do so, we use matching methods to estimate the average treatment effect on the treated. Thereby we take gender-specific and regional differences into account. Since the average effects may not apply to all strata of the population, we examine different sources of effect heterogeneity in a second step. We start with a selection of special problem-groups of the labour market like long-term unemployed or individuals without professional training and estimate their treatment effects separately. After that, we construct a simple indicator, which we call target score, based on the individual's number of disadvantages on the labour market, to analyse whether programme effects differ corresponding to the individual labour market hindrances. If programmes are tailored to the needs of the most-disadvantaged, one would expect stronger effects for persons with a higher target score. Finally, we use the estimated participation probability to answer the question, whether a higher participation probability correlates with a higher programme effect. We use data on participants, who started their JCS programme in February 2000, and on a comparison group of nonparticipants, who were eligible for participation at the end of January 2000, but did not participate in February. We observe the employment status of our sample until December 2002, i.e. almost three years after programmes have started.
The paper is organised as follows: In the following section we briefly review some stylised facts of ALMP and JCS in Germany. We present the data used in section three and introduce the econometric methodology in section four. In section five we discuss the results for the main population. After that, we present the results of the target approaches. Finally, section seven concludes. 3 2 Some Stylised Facts of Active Labour Market Policy and
Job Creation Schemes in Germany
The legal basis for ALMP in Germany is the Social Code III. ALMP are part of the employment promotion and primarily aim at the permanent (re-)integration of unemployed persons into regular employment. According to Social Code III, employment promotion should help to achieve the balancing of labour demand and supply. Therefore, unemployment should be circumvented by an efficient filling of vacancies and the increase of the individual employment chances due to an upgrade of the worker's human capital. Although ALMP have a long tradition in Germany, their importance increased after the German Unification in 1990. Especially in the eastern part, ALMP were implemented on a large scale to cushion the strong employment reduction in the first years of the transition process. During the last decade two major instruments characterised German ALMP: First, VT programmes that aim at a qualification transfer to circumvent and solve structural problems on the labour market. Second, JCS whose main purpose is to stabilise and qualify unemployed workers for later re-integration into regular employment, but which are also used to relive tense labour market situations in regions with high unemployment rates.
Promotion of JCS 4 can be authorised if they support activities which are of value for society and additional in nature. Furthermore, individuals have to be placed, whose last chance to stabilise and qualify for later re-integration into regular employment is participation in these schemes. Additional in nature means that the activities could not be executed without the subsidy. Measures with a predominantly commercial purpose have been excluded explicitly up to January 2002. The majority of activities is conducted in the public and non-commercial sector. Financial support for JCS is obtained as a wage subsidy to the employer. Even though JCS should be co-financed measures where between 30 and 75 percent of the costs are subsidies by the FEA and the rest is paid by the supporting institution, exceptions can be made in the direction of a higher subsidy-quota (up to 100 percent). The legal requirements for individuals to enter JCS are relaxed by the Social Code III amendment (Job-AQTIV-Gesetz) in January 2002. Before that time, potential participants had to be long-term unemployed (more than one year) or unemployed for at least six months within the last twelve months. Furthermore, they had to fulfil the conditions for the entitlement of unemployment compensation. In addition, the local placement officers were allowed to place up to five percent of the allocated individuals who did not meet these conditions (Five-Percent-Quota). Further exceptions are made for young unemployed (under 25 years) without professional training, short-term unemployed (with at least three months of unemployment) placed as tutors, and disabled who could be stabilised or qualified. 5 The subsidy is in general paid for 12 months, but may be extended up to 24 months or even 36 months under special circumstances. Participants are allowed to do a practical 4 The legal basis for JCS is § § 260-271, 416 Social Code III. They have been the second most important instrument of ALMP in Germany in respect of the fiscal volume and the number of promoted individuals. For 2002 the number of promoted individuals in JCS amounts to 112,462 in East and 52,229 in West Germany. These figures correspond to spendings from 1,639.5 million euro in East and 693.5 million euro in West Germany.
5 With the 2002 amendment, unemployed individuals whose only occupation opportunity is participation in JCS can be placed in programmes independently of the preceding unemployment duration. In addition, the Five-Percent-Quota was augmented up to ten percent. training up to 40 percent of the time and a VT up to 20 percent, together no more than 50 percent of the programme duration. Priority should be given to projects which enhance the chances for permanent jobs, support structural improvement in social or environmental services or aim at the integration of extremely hard-to-place individuals. Participation in JCS results from placement by the local labour office. Unemployed individuals who cannot be integrated into regular employment or do not fit the conditions for another instrument of ALMP may be offered a place. The responsible caseworker may cancel a running programme at any time, if the participant can be placed into regular employment. If an unemployed person rejects the JCS offer or if a participant denies a career counselling by the placement officer, the labour office can stop the payment of unemployment benefits for up to twelve weeks.
Data Set
The data used for the empirical analysis contain information on all participants, who were placed in a JCS in February 2000, and on a comparison group of nonparticipants, who were eligible for participation in January 2000, but did not enter those schemes in February. Information on nonparticipants and participants were merged from several sources of the FEA. Central source for the information derived on participants is a prototype version of the programme participants master data set ('Maßnahme-Teilnehmer-Gesamtdatei', MTG). This data set includes information from the job-seekers data base ('Bewerberangebotsdatei', BewA), an adjusted version of this data set for statistical purposes (ST4) and the particular information of subsidised employment programmes (ST11TN). For this reason, the MTG contains a large number of attributes to describe individual aspects on the one hand and on the other hand provides a reasonable basis for the construction of the comparison group. The included attributes can be split into four classes: socio-demographic and qualification information, labour market history and particular programme information. 6 The information on the comparison group is derived from the BewA with the additional attributes of the ST4. Therefore, almost all characteristics in the analysis for the comparison as well as for the treatment group originate from the same data sources (see Appendix B for more details). The information is completed by a characterisation of the regional labour market situation by a classification of similar and comparable labour office districts (see Blien et al. (2004) and appendix C). 7
For the outcome variable we use information from the Employment Statistics Register ('Be-schäftigtenstatistik', BSt), which includes information on the total population of persons who are registered in the social security system. These are employees and participants of several ALMP programmes, but no self-employed or pensioners. We define only regular employment as a success, whereas all kinds of subsidised employment or participations in ALMP programmes are defined as a failure. While this definition might conflict with the institutional setting, it reflects the economic point of view to measure the integration ability of JCS into non-subsidised employment. 8 To identify spells of regular employment without further promotion, we use the excerpted information of the final version of the MTG on the individual's time spent in ALMP programmes. We observe the labour market outcome for the participating and nonparticipating group until December 2002. Our analysis in the following parts refer to this last month of the observation period. So, all employment effects of JCS are estimated for December 2002, that is 35 months after programmes have started. We exclude information on participants in Berlin. 9 Our final sample consists of 11,151 participants and 219,622 nonparticipants. Previous empirical findings have shown that the effects of JCS differ with respect to region and gender (Hujer, Caliendo, and Thomsen, 2004) . Therefore, we separate our analysis by these characteristics, i.e.
we separately estimate the effects for men and women in East and West Germany.
Econometric Methodology
Estimation of treatment effects based on non-experimental data requires consideration of some identifying issues. As we want to compare participation in one specific programme with nonparticipation, we can use the potential outcome framework with two potential outcomes Y 1 (individual receives treatment) and Y 0 (individual does not receive treatment). The actually observed outcome for any individual i can be written as: 
Since one of the outcomes is unobservable for each individual, there is no opportunity to calculate individual effects directly. Thus, we have to concentrate on population averages of gains from treatment. A common evaluation parameter is the average treatment effect on the treated (ATT), which focusses explicitly on the effects of those for whom the program is actually intended. It is given by:
8 Only the first programme participation is evaluated, any participation in later programmes is viewed as an outcome of the first treatment and is defined as a failure.
9 The special situation of the labour market in the capital city requires a separate evaluation of the integration effects of JCS into regular employment. The small number of participants aggravates the interpretation of the results.
Given equation (1) the problem of selection bias is straightforward to see, since the second term on the right hand side of equation (1) is unobservable. to assume that all relevant attributes for selection are observable, the matching estimator is an appealing choice. It is based on the idea that if individuals are similar conditional on all relevant variables, further differences in the labour market outcome between participants and nonparticipants result from the programme only. 11 It is well known that matching on X can become hazardous when X is of high dimension ('curse of dimensionality'). To deal with this dimensionality problem, Rosenbaum and Rubin (1983) suggest the use of balancing scores b(X), i.e. functions of the relevant observed covariates X such that the conditional distribution of X given b(X) is independent of the assignment to treatment. For participants and nonparticipants with the same balancing score, the distributions of the covariates X are the same, i.e. they are balanced across the groups. The propensity score P (X), i.e. the probability of participating in a programme, is one possible balancing score. It summarises the information of the observed covariates X into a single index function. Rosenbaum and Rubin (1983) show that if treatment assignment is strongly ignorable given X, it is also strongly ignorable given any balancing score.
If the condition E(Y
Since we focus on ATT, it is sufficient to assume that (in the notation of Dawid (1979) ):
Similar to randomization in a classical experiment, matching balances the distributions of all relevant 12 pre-treatment characteristics X in the treatment and comparison group, and thus achieves independence between the potential outcomes and the assignment to treatment. Hence,
) and the missing counterfactual mean can be constructed from the outcomes of nonparticipants. In order for both sides of the equations to be well defined simultaneously for all P (X) it is usually additionally assumed, that
for all X. This implies that the support of X is equal in both groups, i.e. S = Support(X|D = 1) = Support(X|D = 0). These assumptions are sufficient for identification of (1), because the moments of the distribution of Y 1 for the treated are directly estimable.
Several matching methods have been suggested in the literature. Good overviews can be found in Heckman, Ichimura, Smith, and Todd (1998) and Smith and Todd (2005) . The choice of the matching method usually involves a trade-off between matching quality and variance. First, one has to decide on how many nonparticipating individuals to match to a single treated individual.
Nearest-neighbour (NN) matching only uses the participant and its closest neighbour. Therefore it minimises the bias but might also involve an efficiency loss, since a large number of close neigbours is disregarded. Kernel-based matching on the other hand uses more nonparticipants for each participant thereby reducing the variance but possibly increasing the bias. Finally, using the same nonparticipating individual more than once (NN matching with replacement) may possibly improve the matching quality, but increases the variance. In a companion paper
we have used the same data and tested the sensitivity of the results with respect to different matching methods (Caliendo, Hujer, and Thomsen, 2005) . 5 Empirical Impacts of Job Creation Schemes
Estimating the Propensity Score
We have estimated the propensity scores using binary logit models with participation as dependent variable. To take account for regional heterogeneity and to allow for gender-specific interaction effects, we have estimated separate models for men and women in East and West
Germany. 13 Several model specifications have been tested for the selection of variables to be included in the model. Our final specification contains explanatory variables like age, marital status, the number of children, nationality and health restrictions that describe the sociodemographic background of individuals. Furthermore, qualification is included by characteristics like professional training, the occupational group, the professional rank and work experience. The influence of the individual labour market history is given by the unemployment duration, the number of (successless) placement propositions, the duration of the last occupation, the last con- 13 We have also estimated the propensity scores for the two regions using dummy variables for sex. However, using the results of the two estimations ignores possible gender-specific interaction effects and the fact, that the coefficients in the estimation differ in their significance and magnitude. This leads to a worse matching quality in the sense that the balancing of covariates after mathing is reduced, i.e. the standardised bias (see below) is higher.
tact to the personal caseworker, whether the person is an aspirant for vocational rehabilitation, present placement restraints due to health restrictions and information on an ALMP participation in the past. The regional context is considered by using the classification of the FEA for comparable labour office districts (see Appendix C). Table 1 presents the estimation results for the participation probability in JCS for the four main groups. Additionally, the number of observations in the four participating and nonparticipating groups are included.
It becomes obvious, that allocation differs by regions. The coefficients of the sociodemographic variables show, that the participation probability of men in West Germany decreases with age, while in East Germany older men and women are more likely to participate. This indicates the slightly different purpose of the programmes in East and West Germany. Especially in East Germany, JCS function as a relief for the labour market and are used as a bridge to retirement.
Furthermore, it has to be noted that German nationals are more likely to participate than foreigners. This may be due to the fact, that other measures of ALMP (e.g. language courses) are preferred for foreigners. Independently of region, health restrictions increase the individual participation probability. This finding indicates an allocation according to the legal basis.
The coefficients for the qualification characteristics emphasise gender specific differences in the allocation. A higher qualification increases the participation probability in both regions for women, whereas the coefficients are insignificant for higher qualified men. The positive coefficients may be seen as an indication that for higher qualified women it is even harder to return to regular employment and so they are willing to participate in a JCS to finish unemployment. As expected, work experience reduces the participation probability of all groups. Work experience is in general an important criterion for placement into regular employment. The finding indicates, that experienced workers have other opportunities on the labour market. Since unemployment duration is an eligibility criterion for participation, its influence is of major importance. We included unemployment duration in three categories, up to 13 weeks, between 13 weeks and one year, and for more than one year. As expected, participation probability increases with unemployment duration. The number of (successless) placement propositions is an indicator for bad labour market opportunities. The coefficient affirms allocation according to the law. A last interesting point to note is, that placement restrictions annotated by the caseworker, harm the participation probability. This is somewhat surprising, because JCS should even be offered to these groups.
The coefficients for the regional context are in reference to the labour office districts with the best (in relation to the region) labour market environment. More severe labour market conditions correlate with a decrease in the participation probabilities in both parts. For men in East Germany, living in labour office districts with average labour market opportunities bears the clearest reduction of participation probability, while analogously for West German women and men living in labour office districts dominated by large cities with a above average unemployment shows the strongest decrease. The better the labour market conditions in the respective labour office district, the more likely are the unemployed persons to participate.
Matching Quality and First Results
Quality of Propensity Score Estimation and Matching Before we present the results, we first have to check the quality of our propensity score estimation and second, the success of the matching procedure in balancing the covariates between treatment and comparison group.
Our model specification for the propensity score estimation was based on specification tests to identify the relevant variables. 14 One simple method to validate the ability of a good prediction is the computation of hit-rates, i.e. the proportion of persons with a correct prediction of their status (participation and nonparticipation). As becomes obvious from table 2, these hit-rates lie between 70.6 percent for men and 75.7 percent for women in West Germany. For East Germany the hit-rates are 74.2 for men and 72.2 percent for women. This implies a quite accurate underlying model. However, the aim of propensity score matching is not to maximise the hit-rate, but to balance the covariates between treatment and comparison groups. Since we do not condition directly on all covariates but on the propensity score, we have to check the ability of the matching procedure to balance the relevant covariates. We do so by comparing the absolute bias between the respective participating and nonparticipating groups before and after matching took place. One suitable indicator to assess the distance in the marginal distributions of the X-variables is the standardised bias (SB) suggested by Rosenbaum and Rubin (1985) .
For each covariate X it is defined as a percentage of the quotient between the difference of the sample means in the treated and (matched) comparison subsamples and the square root of the average of the sample variances in both groups. The SB before and after matching are given by
where X 1 (V 1 ) is the mean (variance) in the treated group before matching and X 0 (V 0 ) the analogue for the comparison group. X 1M (V 1M ), X 0M (V 0M ) are the corresponding values after matching. This is a common approach used in many evaluation studies, e.g. by Sianesi (2004) .
To abbreviate the documentation we present only the means of the SB before and after matching for the four main groups ( Sianesi (2004) additionally suggests to re-estimate the propensity score on the matched sample, that is only on participants and matched nonparticipants and compare the pseudo-R 2 's before and after matching. The pseudo-R 2 indicates, how well the regressors X explain the participation probability. After matching there should be no systematic differences in the distribution of the covariates between both groups. Therefore, the pseudo-R 2 after matching should be fairly low.
As the results from Table 2 show, this is true for our estimation. The results of the F -tests (with degrees of freedom in brackets) point in the same direction indicating a joint influence before and no joint influence after matching. Since the purpose of JCS is to stabilise and qualify unemployed persons for the re-integration into regular employment, we would expect increasing employment rates after the programmes have ended. We find these 'locking-in'-effects for all groups (see figure 1 ). After this initial fall there is a clear rising tendency for the groups in West Germany and a moderate rising tendency for the groups in East Germany. For the smallest group, women in West Germany, there is the strongest rise in the employment rates with significant positive effects at the end of the observation period in December 2002. The effects for men in West Germany are also rising, but the effects are insignificant in the end, i.e. an increase in the employability by participation cannot be established. While the effects in West Germany are clearly rising, we find a stepwise increase with relatively constant levels over one-year-periods in East Germany. Besides that, the 'locking-in'-effects during the first year after programmes start are not as strong as in the West.
This finding can be interpreted as an indication of worse outside options for the nonparticipants.
Although the effects show a rising tendency for all groups, a significant increase of the employment rates due to participation can only be stated for women in West Germany, who have a significant positive effect of 4.6 percent in December 2002. For men in West Germany we do not find any significant effects in December 2002, whereas men in East Germany have a significant negative effect of -2.9 percent. For women in East Germany the effect is slightly better but still significantly negative at -1.4 percent. So it seems, that JCS rather decrease than increase the employment prospects of participants. Of course, due to the strong 'locking-in'-effects, the 
Targeting
Clearly, as already mentioned, one possible explanation for the discouraging results in the previous section may be the poor quality of the programmes in conjunction with stigma-and 'locking-in'-effects. Another possible cause might be an inefficient allocation of participants.
Since programme effects are heterogeneous (Manski, 1997 and 2000) the average effects depicted in the above section must not apply to all strata of the population. Negative mean impact results may be acceptable, if the majority of participants gains from the programme (Heckman, LaLonde, and Smith, 1999) . Abandoning the 'common effect' assumption of treatment effects and identifying the individuals that benefit from the programmes is an obvious opportunity to improve the future efficiency of ALMP. If we are able to identify the individual characteristics, which are responsible for the effect heterogeneity in individual impacts, we can use this knowledge to suggest allocation rules for a better future allotment of programme participants.
The potential improvement of allocation mechanisms is a much discussed topic in the recent evaluation literature (see for example Lechner and Smith (2005) , Frölich, Lechner, and Steiger (2003) and Frölich (2001) ). An optimal allocation should guarantee the best results according to the underlying programme goal, where two goals -efficiency and equity -can be distinguished.
If the goal is efficiency, programmes target at the maximisation of the impacts of the outcome of interest. If the goal is equity, treatment is administered to those individuals identified as 'neediest', i.e. for example those individuals with the lowest predicted re-employment probabilities (Plesca and Smith, 2002) . Frölich, Lechner, and Steiger (2003) distinguish between statistical and non-statistical allocation mechanisms.
Caseworker discretion is the most common non-statistical allocation mechanism. Potential programme participants are interviewed by their personal caseworker and allocation to programmes depends on the caseworker's evaluation of the unemployed person's capabilities, the individual's interests and the availability of slots in the particular programmes. The crucial feature of the caseworker allocation mechanism for an optimal allocation of unemployed persons to programmes is the knowledge of the characteristics of the unemployed person, the situation on the local labour market and the programme providers as well as the professional expertise of the caseworker (Lechner and Smith, 2005) . There is only a small literature that examines the quality of caseworker allocation in Europe. Frölich (2001) analyses the effects of caseworker allocation in Sweden; Lechner and Smith (2005) and Frölich, Lechner, and Steiger (2003) evaluate the effectiveness of Swiss caseworkers in comparison to a simulated targeting system. The results indicate that caseworker allocation lacks the ability to achieve the expected programme goals. Reasons for the ineffectiveness of the caseworker allocation may be lack of knowledge of caseworkers regarding the effectiveness of certain programmes. Caseworkers have to build expectations about impacts of programmes on a very uncertain basis. Additionally, the broad variety of available programmes makes it difficult to select an optimal strategy for a specific person (Frölich, Lechner, and Steiger, 2003) . Another issue concerns possible 'cream-skimming'.
The experiences from the Job Training Partnership Act (JTPA) showed that tying the funding to the performance of local programmes as measured by job placement rates creates the incentive to serve the most able applicants, without regarding how much different groups might have benefited from programmes (see for example Bell and Orr (2002) as 'a procedure where a numerical score, calculated on the basis of multivariate information, determines the referral of a job-seeker to further employment services'. Based on this definition, we will present three approaches to identify potential sources of effect heterogeneity, which could be used, if successful, for a better targeting in future. At first, we will select target groups with disadvantages on the labour market, e.g. long-term unemployed persons. In a second step, we will use these definitions and build a simple index that we call 'target score'. The target score simply sums up the number of individual disadvantages. If programmes are tailored to the needs of the most disadvantaged on the labour market, we would expect higher impacts for persons with higher target scores. For the evaluation of the effects in the target groups and for the target scores, we estimate separate propensity scores for each group and category considered. 15
Finally, we test whether the effects differ corresponding to different participation probabilities.
To do so, we stratify our sample in 20 sub-samples along the propensity score of the participants and use a stratification matching estimator.
Effects for Selected Target Groups
Identifying groups of participants who benefit from programmes is a central purpose of programme evaluation. Recent evaluation studies of JCS in Germany (Hujer, Caliendo, and Thomsen, 2004 ) and experiences from abroad (Martin and Grubb, 2001 ) recommend a tighter targeting of programmes to individuals with disadvantages on the labour market. Selecting persons that are supposed to have a below average employability is a sensible first approach to identify possible effect heterogeneity due to personal characteristics. Several groups of individuals, who should be promoted predominantly are defined in the Social Code III. These are long-term unemployed persons, individuals with health restrictions or persons who aspire for vocational rehabilitation. 16 Further target groups are young ond older unemployed as well as workers without any professional training. In addition, JCS should be particularly applied to individuals with special placement restrictions.
Our selection is oriented on these legal definitions. We estimate the effects for participants younger than 25 years and for participants older than 50 years respectively. Further groups are long-term (more than one year when programmes start) unemployed persons, individuals with special placement restrictions due to health restrictions and aspirants for vocational rehabilitation. Additionally, we select four groups of persons, who are hard to place. The first group contains individuals with more than five (unsuccessful) placement propositions by the local labour offices, the second group are the persons, who have already participated in an ALMP programme before unemployment. Group three contains individuals without professional training and the last group are people without any work experience. While the share of younger unemployed (below 25 years) in West Germany is clearly larger in the participants' group, the situation in East Germany is the other way round. Older unemployed are more likely to participate here. These differences have to be interpreted in light of the different labour market situation in East and West Germany and the consequently different purpose of JCS in both regions. Placing a larger share of young unemployed into programmes in West Germany complies to the law that postulates stabilising efforts for later re-integration.
In East Germany, JCS are used to relieve the labour market and therefore older are more likely than younger unemployed to participate.
Besides the age differences, it has to be mentioned that persons with a larger number of placement propositions or who have participated in an ALMP programme before unemployment are more frequently in the participating group. This agrees with the expectation as the number of successless placement propositions directly indicates the placement difficulties. Furthermore, earlier participation may identify to so-called 'programme careerists', who are assigned to ALMP programmes subsequently, interrupted by unemployment spells only. All other estimates do not show significant differences to the nonparticipants' outcomes. Regarding women, we find long-term unemployed to benefit from participation (2.45 percent). No significant differences in the employment rates can be established for the remaining groups.
Together with the results for the West German groups, especially long-term unemployed participants seem to benefit from programmes (except men in East Germany). This finding is somewhat satisfactory since JCS are especially arranged for this group. Although the effects refer to one single month only, the results are plausible. Since occupations in JCS have to be additional in nature, i.e. they do not compete with regular jobs to avert substitution effects, the qualifying elements for market-competitive jobs have to be assumed to be negligible. Thus, the stabilising elements in the design of JCS (to keep in touch with the labour market) may be more important for this group. Furthermore, participation in JCS comes along with a stigmatisation of the participant, if potential employers suspect a reduced productivity. However, long-term unemployment is a stigma itself and hence, the additional stigma-effect of JCS might be of minor importance. In contrast, for these groups participation must be seen as an indicator for individual motivation to change the personal situation. Hence, the stigma-effect of JCS may be more important for short-term unemployed and younger persons.
Summarising the findings for the selected target groups leads us to three recommendations.
First, due to the unsatisfactory results for most of the groups, where no differences in the Effects are estimated using 1-NN matching without replacement and caliper of 0.02. Bold letters indicate significance on a 5% level. Standard errors calculated by bootstrapping with 50 replications. 1 Persons in vocational rehabilitation are no more able to work in their profession and have to be qualified for a new profession. 2 Placement restrictions refer to the assessment of the caseworker that health restrictions of the job-seeker reduce the number the job opportunities.
employment rates between participants and nonparticipants could be established, JCS have to be reviewed critically in terms of their goals. Nevertheless, they are no complete failure for some participants as the results especially for long-term unemployed indicate. Second, a tighter targeting of programmes to persons for whom the possible negative aspects (like stigmatisation, lack of human capital transfer etc.) are only of minor importance for the individual labour market prospects, should help to increase programme efficiency. Third, since long-term unemployed persons are not the majority of unemployed in Germany, the number of promotions should be 20 reduced significantly. JCS are definitely sensible for the most disadvantaged workers, but no means for reducing unemployment permanently for all unemployed persons.
Effects for Target Groups Using Target Scores
The results in the previous section show that JCS do not work for most of the analysed groups.
Nevertheless, as the estimates are significantly positive especially for the most disadvantaged persons, the long-term unemployed, the question arises, whether a higher number of explicit labour market disadvantages correlates with gains from participation. To answer this question we build a simple index which we call 'target score' as the sum of the individual number of disadvantages from section 6.1. Without any particular weighting, each disadvantage adds one point to the target score. Persons, who do not belong to any of the categories in section 6.1, have a target score of zero. The maximum level is eight, since the categories for the age groups are mutually exclusive. For example, if an individual is below 25 years old and has no professional training, she is assigned a target score of two. If an individual belongs to three of the target groups the target score is three, and so on. Due to a small number of individuals with a target score of more than five, we summarise these persons in one group, i.e. target score five (and more); the other categories refer to the actual number of disadvantages. We estimate the programme effect on the employment rates in December 2002 within each category of the target score.
If programmes are tailored to the needs of the most disadvantaged and if a higher target score indicates higher need of assistance than we would expect better outcomes for higher scores. The estimates of the effects in December 2002 are given in table 5. Ignoring the significance of the estimates at first, the results show non-negative effects for all groups in West Germany with a target score greater or equal three. For the lower target score groups, the picture is not that homogeneous. While men in West Germany with a target score of one or two are harmed, women with the same score seem to benefit. In East Germany, groups with a target score of less than three have reduced employment rates in December 2002. For women with more disadvantages, there seems to be no effect, while for men the estimates tend to be negative except for a target score of three.
The tendencies in the results for West Germany support the hypothesis that a higher target score coincides with a higher need of assistance and a better fit of programmes for those groups, but a clear statement is hampered due to the insignificant estimates for most groups. It is selfevident that our construction of the target score is very simple and is not guided by some strong theory. First, the different targeting criteria are included with the same weights and clearly may not have the same importance for the individual employability. Second, the selection of groups is incomplete. There are other characteristics, that increase or decrease the individual 
Targeting by Stratification Matching
The estimated propensity score reflects the individual participation probability conditional on the relevant observable characteristics. If allocation to the programme is target-oriented, a higher participation probability should also correlate with a higher impact of treatment. Clearly, this argument only holds, if the programmes are tailored according to the needs of the participants.
If this is not the case, i.e. if the programmes have the same effects for all participants, individuals with low participation probabilities may benefit more since a high participation probability can to some extent be interpreted as an indicator for bad labour market prospects. Furthermore, an interesting opportunity arises, if the empirical evidence supports a positive relationship between a higher participation probability and a higher impact of treatment. If this is the case, the estimated participation probability could be used as an allocation instrument, i.e. persons with higher propensity score values should be primarily allocated to programmes.
An intuitively appealing method to check this hypothesis is stratification matching, also known as blocking or subclassification. The idea is to divide the sample of participants and nonparticipants conditional on the propensity score into several strata. Within these strata, participants and nonparticipants should have approximately the same probability of treatment. The average treatment effect is estimated within each stratum as if random assignment holds. Estimation of the treatment effect for the treated is carried out by weighting the within-strata average treatment effects by the number of treated units. Stratification matching can be interpreted as a crude form of non-parametric regression where the unknown function is approximated by a step function with fixed jump points (Imbens, 2004 ). An important issue in employing this estimator is to make sure, that the covariates are balanced within each stratum. The distribution among the treatment and comparison group should be balanced, if the true propensity score is constant.
Comparison of the distribution of covariates of both groups within strata yields a possibility to assess the adequacy of the statistical model.
To check our hypothesis whether a higher participation probability correlates with a higher programme impact, we divide our samples into twenty subclasses each. This division is based on the estimated propensity scores of the participants. 17 Therefore, we have the same number 17 Due to the large numbers of observations in our samples, using the whole range of the propensity scores of The last lines of the tables provide the average treatment effect on the treated. Obviously, these effects are similar to those estimated with the NN-matching estimators in section 5. In addition to the mean outcomes and the effects, the tables also present the results of the hypothesis testing of equal propensity scores in the treatment and comparison group. We tested the null hypothesis (H 0 ) that the difference of the mean propensity scores in both groups is zero. Therefore, the alternative hypothesis (H A ) imposes inequality of the propensity score. The p-values of the H A are given in the tables; if we reject the hypothesis due to a larger value than 0.05, we assume equality of the propensity scores and therefore balancing of the covariates among both groups. 18
The results of the hypothesis tests show that the division into twenty strata provides approximately equal propensity scores for most groups. The equality is hampered only for the groups at the borders of the propensity score range. For men in West Germany, strata 1, 5, 7 and 20 are imbalanced, for women in the same region strata 1, 17 and 19. In East Germany the strata with lower participation probabilities are imbalanced. For women the propensity scores are not balanced in 1 and 2, for men in 1 and 3, but also in stratum 19. Although we find significant treatment effects for several strata, these findings do not assist our hypothesis. Taking a look at the results for East Germany (table 6), we find that for the first four strata (except for women in stratum 1) allocation of persons with a low participation probability has a tendential negative influence on the employment chances in December 2002. For men in this region, this tendency is stable for participants up to stratum 14; from stratum 15 onwards the direction of the effects changes to positive. For women we could not establish a clear distinction, since most of the effects are insignificant. For participants in West Germany (table 7) our hypothesis cannot be participants and nonparticipants leads to a skewed stratification. Hence, we refer to the propensity scores of the participants only to reduce this skewness. The choice of twenty strata for each of the four groups emerged from balancing tests of the propensity score among treated and comparison persons using a smaller number of blocks. 18 We also checked the balancing property of stratification by comparing the means of the incorporated variables in the logit models for participants and nonparticipants within each stratum as suggested by Rosenbaum and Rubin (1983) . The results for selected variables are available on request by the authors in the ancillary appendix under http://www.wiwi.uni-frankfurt.de/professoren/hujer/papers/identifying anc appendix.pdf. Bold letters indicate significance at the 1% level. Italic letters refer to the 5% level. Subgroups are constructed using the estimated propensity score of the participants from the logit model reported in Table 1 .
Tab. 6: Results for Stratification Matching in East Germany
empirically approved either. One can loosely see that higher participation probabilities correlate with higher impacts, but these findings may be inconsistent as the balancing tests above
show. It seems that the participation probability is no adequate measure for effect heterogeneity here and successful integration in regular employment depends on different compositions of the individual characteristics than selection into programmes.
programmes, it may be also driven by an inefficient allocation of potential participants to pro- The results show positive effects for women in West Germany and negative effects for men and women in East Germany, men in West Germany do neither suffer nor benefit from participation.
For the three approaches used to analyse effect heterogeneity we select target groups with disadvantages on the labour market oriented by the definition of the legal basis in a first step.
Our findings show that JCS do neither harm nor improve the labour market chances for most of the groups. Exceptions are long-term unemployed men in West Germany, long-term unemployed women in both regions, older women and women who are hard-to-place in West Germany, who benefit from participation. Given these results and remembering that (re-)integration into regular employment is the main purpose, it has to be recommended that JCS should be targeted to those benefiting groups and should not be used on large scale. In a second step, we use these definitions to build up a simple indicator (target score) as the sum of the individual number of disadvantages. If programmes are tailored to the needs of the more disadvantaged persons on the labour market, we expect positive impacts for groups with a higher score. Unfortunately, most of the estimates are insignificant and although the expected tendency is observable, one has to be cautious with interpretation. Finally, we implement stratification matching to analyse if a higher participation probability also correlates with higher impacts. No clear picture can be revealed. The estimated participation probability is no adequate measure for effect heterogeneity here and successful integration into regular employment is determined by different compositions of the individual attributes than selection into programmes. Even though the results could not confirm some of our hypotheses, they show that heterogeneity in treatment effects is an important topic which has to be considered more accurately in further research. We have also 27
shown that this might be a way to improve efficiency of ALMP and hence to allocate scarce resources more effectively.
A The Matching Estimator
The general form of matching estimators is given by:
where N 0 is the number of observations in the comparison group I 0 and N 1 is the number of observations in the treatment group I 1 . We estimate the effect of treatment for each treated observation i ∈ I 1 in the treatment group, by contrasting her outcome with treatment with a weighted average of comparison group observations j ∈ I 0 . Matching estimators differ in the weights attached to the members of the comparison group (Heckman, Ichimura, Smith, and Todd, 1998) , where W N 0 (i, j) is the weight placed on the j-th individual from the comparison group in constructing the counterfactual for the i-th individual of the treatment group. The weights always satisfy j W N 0 (i, j) = 1, ∀i, that is the total weight of all comparisons sums up to one for each treated individual. Define a neighbourhood C(P i ) for each i in the participant sample and denote as neighbours for i those nonparticipants j ∈ I 0 for whom P j ∈ C(P i ).
Individuals matched to i are those people in the set A i where A i = {j ∈ I 0 |P j ∈ C(P i )}.
Nearest neighbour (NN) matching sets
where (.) is obtained through a distance metric. Doing so, the nonparticipant with the value of P j that is closest to P i is selected as the match, therefore:
Several variants of NN matching are proposed, e.g. NN matching 'with' and 'without replacement'. In the former case a nonparticipating individual can be used more than once as a match, whereas in the latter case it is considered only once. Matching with replacement involves a trade-off between bias and variance. If we allow replacement the average quality of the matching will increase and the bias will decrease. NN matching faces the risk of bad matches, if the closest neighbour is far away. This can be avoided by imposing a tolerance on the maximum distance P i − P j allowed. This form of matching, caliper matching (Cochrane and Rubin, 1973) , imposes the condition:
where is a pre-specified level of tolerance. The weights for caliper matching (CM) are given by:
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Treated observations for whom no matches within the neighbourhood C(P i ) = {P j | P i −P j < } can be found are excluded from the analysis. Hence, caliper matching is one form of imposing a common support condition. BewA and ST4 2 a) Socio-demographic: age, gender, marital status, number of children, nationality, health restrictions b) Qualification: graduation, professional training, occupational group, position in last occupation, work experience, appraisal of qualification by the placement officer c) Labour market history: duration of unemployment, duration of last occupation, number of job offers, occupational rehabilitation, programme participation before unemployment ST11TN 3 d) Programme: institution that receives subsidy, activity sector, time of qualification and/or practical training during programme, begin and end of programme (payment of the subsidy), entry and leave of the participant, duration of programme 1 Programme participants master data set (Maßnahme-Teilnehmer-Gesamtdatei, MTG) 2 Job-seekers data base (Bewerberangebotsdatei, BewA) and adjusted version for statistical purposes (ST4) 3 Programme participants of subsidized employment data set (ST11TN)
B Data Sources and Attributes

C Regional Context Variables
The classification of the labour office districts was undertaken by a project group of the FEA.
The aim of the project was to enhance the comparability of the labour office districts for a more efficient allocation of funds. The 181 labour office districts were split into twelve types of office districts with similar labour market circumstances. The comparability of the office districts is build upon several labour market characteristics. The most important criteria are the underemployment quota and the corrected population density. The underemployment quota is defined as the relation of the sum of unemployed individuals and participants in several ALMP programmes to the sum of all employed persons and these participants. The corrected population density is used to improve the comparability of rural labour office districts with metropolitan and city areas. In addition to that, the vacancy quota describing the relation of all reported vacancies at the labour office, the placement quota, that contains the number of placements to the number of employments, and the quota of people who achieve maintenance allowance in relation to the underemployment quota are used. Furthermore, an indicator for the tertiarisation level built on the number of employed persons in agricultural occupations and an indicator for the seasonal unemployment are considered.
The twelve types of comparable labour office districts can be summarised into five types for strategic purposes. Since almost all labour office districts in East Germany belong to the first of these five strategic types, we use the finer typing of three groups here. For West Germany we use the remaining four types for strategic purposes. Table C No. describes the number of labour offices in cluster. Source: Blien et al.(2004) 
